simulating a null model network to choose an appropriate rho value, we determined a consensus network by adding random tie-breaking noise to the matrix 2000 times,
selecting only the co-occurrences that occurred in 95% of the 2000 replications. We
determined standard network characterization metrics [62] [63] [64] [65] [66] , including modularity 2 7 9
using random walks, and plotted the network using igraph R package [67] . Bacterial and fungal communities were dominated by typical soil organisms [45, 68] pH, total C, texture, and burned/unburned) were significant predictors of community (16S rRNA gene v4 region) communities for all samples (k=2, stress=0.16). Circles wetland sites. Points are shaded by C content, with darker colours indicating higher C.
0 7
Note logged colour scale. Grey points indicate samples for which C values were not 3 0 8
attainable, due to insufficient sample mass. Chytridiomycota and Mucoromycota occurred at sites with significantly higher mean BSI significantly lower mean BSI than for all other phyla except Rozellomycota. This trend
largely mirrored that of the same approach with moisture regime instead of BSI (Supplemental Figure 7B ), but after controlling for moisture regime, similar trends There was a significant positive relationship between burn severity and weighted mean 3 2 1 predicted 16S copy number ( Figure 3A ). The OTUs identified as positive fire-responders 3 2 2 had significantly higher mean predicted 16S copy number than those identified as
negative fire-responders (3.6 vs. 2.6, p=0.01). Bacterial and fungal communities become increasingly dissimilar from unburned sites
with increasing burn severity in upland sites (p<0.001, Figure 3B and 3C). We did not 3 2 7 detect such a relationship for wetland sites (p>0.05) (Supplemental Figure 9 ). Across all vegetation community dissimilarity and organic horizon microbial community with similar understory plant communities have similar microbial communities. All burn severity metrics added significant (but relatively little) additional predictive 0.040, p=0.001), marginally better than burned/unburned (Table 1) . For fungi, a simple 3 3 7 burned/unburned metric was the best predictor of microbial community composition 3 3 8
(partial R 2 B/U = 0.045, p=0.001), marginally better than burn severity index (Table 1) . increasing relative abundance of fungi in more acidic soils (Supplemental Figure 12 ). There were no significant detectable changes in estimated richness across different vegetation community and the same soil horizon type) for fungi in uplands vs. burn There were wide ranges of responses to wildfire within individual phyla. Numerous (133 OTUs) in burned vs. unburned sites, after controlling for vegetation community, About half of the responsive OTUs were at least 97% ID similar to the globally dominant vs. average 0.09% in unburned samples) was identified as a positive fire responder and community in burned samples and not detected in unburned samples) was also trends with burn severity ( Figure 4B ): the relative abundance of the Arthrobacter sp.
(OTU sq1 and sq7 (we use the arbitrarily numbered "sq#" to distinguish specific OTUs))
increased with increasing burn severity (p<0.05). Aeromicrobium (OTU sq8),
Blastococcus (OTU sq20), and Massilia (OTU sq3) also increased in relative abundance
with increasing burn severity (p<0.05), with the Massilia and Blastococcus OTUs not
even being detectable at any unburned sites. ranges (unburned=0, 0-2 low, 2-3 moderate, 3-4 high). Numerous fungal OTUs were identified as being significantly enriched (79 OTUs) or depleted (60 OTUs) in burned vs. unburned sites, after controlling for vegetation
community, total C, and pH ( Figure 5A ; Supplemental Table 7 19). There were wide ranges of responses within classes, with the exceptions of
Dothideomycetes and Cystobasidiomycetes OTUs (which tended to be enriched in
burned sites) and Mortierellomycotina subdivision (which tended to be depleted within
burned sites). Certain fungal OTUs also stood out as fire responders. For example, fire-
responsive OTUs included Neurospora and Geopyxis -genera that include well-known increasing burn severity (p<0.05), whereas another Fusicladium, Calyptrozyma, and
Sordariomycetes had a significant fire response, but did not continue to increase in
relative abundance with increasing fire severity (p=0.11, 0.15, and 0.23, respectively).
There were not consistent response patterns within putative mycorrhizal fungi 4 0 9
(Supplemental Table 7 ). represent OTUs that were not significantly different in abundance in burned vs. fungal OTUs across BSI ranges (unburned=0, 0-2 low, 2-3 moderate, 3-4 high). suggested to define modular structure [69] . We report the properties of the 8 largest 4 2 9 modules in Supplemental Table 9 . Two of the larger modules (1 and 11) contain
numerous OTUs that were identified as fire-responders using the log 2 -fold-change OTUs more prevalent at high pH sites, while Module 1 is characterized OTUs that are Given the wide range of soil properties and vegetation communities spanned by our 4 5 9 study, we were impressed that the effects of burning on soil microbial communities 4 6 0 stood out so clearly (Figure 2 ). In addition to the effects of fire, our observation that soil 4 6 1 bacterial communities are more strongly structured by pH (than C), while C is a stronger "missing piece" in assessing the ecological effects of wildfires, which can range from
barely-detectable light surface burns to total tree mortality and complete O horizon Our data suggest that the predicted increases in burn severity for the boreal forest [18- predicting microbial community composition. We observed different response trends microbially-specific burn severity metrics. Globally abundant organisms that we identified as positive fire responders are likely for our first Arthrobacter (OTU sq1) and 11 were a 99% ID match for the second (OTU Arthrobacter may play an important role in the post-fire microbial ecosystem and
expand their findings to a very different ecosystem -the boreal forest. Our most abundant fungal fire-responder likely also has broad ecological relevance. Ten Penicillium sp. OTUs were identified as positive fire-responders (Supplemental 5 1 5 Table 7 ), including two that were particularly abundant (OTUs sq4 and sq65; Figure 5B ).
Penicillium is a common saprotrophic forest microfungus [80] , and may be taking noted a Penicillium sp. that was found at severely burned pine-oak forests in New
Jersey, USA, but was not detected at the unburned sites. The increased abundance of
Penicillium at burned sites could have important ecological consequences: in a global correlative, so is this study -it is just as possible that the same underlying factors are
increasing both Penicillium as well as Actinobacteria or Streptomyces, rather than that
the fire-induced increase in Penicillium is somehow selecting for those bacterial taxa. In addition to the two taxa discussed above, many of the fire-responsive genera we
identified have previously been identified as being enriched post-fire in other studies of (conceptual model illustrated in Figure 7 ). The first possible trait -fast growth post-fire
(as suggested by significantly higher mean predicted 16S gene copy numbers for
communities from more severely burned sites, and within positive fire-responders) -
may allow a microbe to take advantage of a habitat newly depleted of competitors.
4 3
Some of the strongest fire-responders (Figure 4 ) have particularly high predicted copy with the bacteria that make up early-successional communities, including another post-
fire system [58] . It has been suggested that this trait may allow bacteria to grow more
quickly [86] [87] , allowing them to rapidly take advantage of post-fire resources. Table 7) . Co-occurrence network clusters by fire effects, pH, and moisture regime 6 0 7 6 0 8
The most interesting observation for the network is that the taxa cluster in modules that 6 0 9
are associated with fire effects (Figure 6 ) -the majority of taxa in modules 1 and 11
were independently identified as being positive fire-responders (Figures 4 and 5 ;
Supplemental Tables 6, 7 , and 9), many of which are close matches for globally 6 1 2 abundant taxa (Supplemental Figure 26 ). This could prompt future research asking
whether the remaining taxa in these modules also respond positively to fire. We also
noticed that the two fire-responsive modules (1 and 11) clustered separately -i.e., despite both containing a large proportion of fire-responsive taxa, there are few co-
occurrences between the two modules. Our most likely explanation for this is pH:
bacterial OTUs from module 1 tend to be more abundant in lower pH soils from across a 6 1 8
wide moisture gradient, while bacterial OTUs from module 11 tend to be more abundant 6 1 9 2 7 in higher pH soils specific to drier ecosystems ( Figure 6C ). Thus, we might interpret
bacterial OTUs in module 11 as broadly representing the high pH fire-responders, and 6 2 1 the bacterial OTUs in module 1 as broadly representing the low pH fire-responders. Many negative fire-responders are captured by Module 4 (Figure 6 ), which also includes 6 2 4
OTUs associated with neutral-high pH (Supplemental Figure 23) . This module has a 6 2 5
higher abundance in wetlands than other modules do ( Figure 6B ; Supplemental Table   6 2 6 9), but this largely reflects that wetlands tended to be less severely burned, not that 6 2 7
negative fire-responders are generally adapted to wetlands, per se. This raises an 6 2 8
interesting question of whether wetlands, which tend to burn less severely, play any 6 2 9
notable role in seeding the post-fire recovery and reestablishment of microbial
communities within the larger, patchwork, landscape. Overall, the network analysis
identifies several clusters of fire-and pH-responsive taxa, which could inform future 6 3 2
investigations of whether similar patterns are found in different ecosystems that are also changes to vegetation communities and soil properties. Despite high cross-site variability, we identified an effect of fire severity on microbial components of burn severity metrics, continue to classify and test for specific ecological 6 4 5 strategies of fire-responsive microbes, establish the timescale over which these effects persist, and determine how prevalent these specific microbial responses to fire are 6 4 7
across different ecosystems. The Government of the Northwest Territories provided in-kind and financial support for 6 5 3
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